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ENCAPSULATED ELECTRONIC COMPONENT AND PRODUCnON MBTHOD 

TEa mK:AL F1EIi> 
Thl> ratcnl appiicaium relates lo an encap.suhiai oonspot^osv!. ;n ^^hich rhcTc is ^ 
gap between a cai-rier substriite and &c active surface of a chip. For example, ihe 
applicaticm relates to a surface acousiic wave component that contains a carrier substriUc 

im'chaincaUy comiecial io u by biiiups or othcj eit-eL! wSily c>.t.oi!OU\ c c-j'5\iKvu<ms. Ihe 
chip may be niouiited Oil a substrate, sisch as a piczoolectric sabstrale in the case of an 
acoustic componciit, wiih the surface of tlic chip that &ces the carrier substrate, referred lo 
hercs\<>f\^r ;:-;o i,.uk';'-ulc, canyju; clectricaMy conductive structures, such as resonators 
thai xvcrk w'm .jccusiic siaiacc acoustic waves or bulk acoustic waves, 

BAeKGROIiHD 

Methods have islfcady beeti suggestet! for simple encapsuktion of components to 
proteot sensitive copductive stnictures on a chip Xim epviri)nmental influences, 

1 1? m^.ss^Mc, for exampk, to hcal the spacu between the chip edge ma the carr^e. 
suostjvrvc w \ih an imderfilkr <md to spiutcr a metal Uyei onto the co npfjrA'nt T \c 
di^sadsank^v. s > < o ' *5 ' ' ! < ^ ^< s^st>' - ' ' » av,!>js\v 

corvcive'vs' ^ . . !„l\p i.-'a.^-t p otccieu liom ilit f ndcij ler i np o \Mi a p^t^sii;. 
Cx\p, .ji^J exTX'isne pioci^sfcing stq^;? a'-c needed for this. 
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V..--; rsk^po.^oJ in 19^ 06 SI8 A. for cxaruple. thai iho compojisnts be 
soldcsxd oiVio u ajxrior in a flip chip aiTangoinent and then he o^ncrcJ \>>tb jl/s,, ^jch a^s 
Itm'maii! tVar\, which seals the compoiicnls lightly with the earner bclvNCcri J^^ 

^ ^ ) n ) ' <■ h tn L " \ ii. 

wh^i ^Tt not uf ported h\ a hUmg compound Bvca thv mcdm i^dl vonis.ci«u 

I ti *c and tljt unp ) IKS \b \L n J n -i v 

ii ■* IS u u A nv Dumpb m pa.tii.ulat enuu 6 Uv. -s-j dt tvS -Mt-t m t^s^^ i 
occur m ttse cmp under mechsntoai dfecls. 

h vis^ai a<i a etsu t oi clificimg t^ocfSciuits. ot expa^isio i <>' th(, 1 ? nmaic fi 
1" s 5r I u ^ T a d -> ip te i s ui. 1 r i ^ jr 

SUMMARY 

Described hcrelu is a way of reducing mechanical straios on clcciricij'uy 
co.nductive conBections in a compouent having a Hip chip constraction, such as bump 
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CGsnneGtiom, und«r extieme tliermal 

LVj-crbod hercm is a chip with elccuicdlh c<,mtiuctiso ^ilmcturc^ or u -^v^ 'ace 
rcicrrcd lo below as the underside of the chip, and a carrier substrate tbai :s dt:^\.ntaK\ 
S and mechaiiicall) connecied lo ihk chip. The carrier substrate has connecLng surtacess 
lis top Mc for making contact with the chip. The one or more chips is^are R^ountcd oi: a 

the eoBKecting sartaees of the canier siibstrate bang eiectocally eonneeted m the 
10 electdcaOy conductive structures of &e chip. 

Between the earner subslrate md the active surface of the cliip there is a gap, 

ic'^exc tlie «,lectjJc«H> conduct}\c connection'? tncre is a !*i opoit clcnexi'- 
15 ^■'i^vi Ui •'vG i i *h>. j) siw Ox tilo LAix\y.r substrate vsbvb cnarJov the v-hf \'v*ti50Ut 

V. uM V ^ 5ppc 1 ek 1 ci't n av be h>"i-'t,d hs i i. j x ^ \ ^ -^si < 

sek i at si-oiirds 'he cbip and tight!> i,cah at h&si tlie siall hav,K.^ji chtp aid the 
'vuppoit .utt »s hscL enciicie*? it in hO doing, the scai is supported on tJit sup f or* 
20 eiciiieiit. 

The canier siifestrate of the compoTimt cm iiielude one or more diislectrk layers; 
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made for example of a plastic, in particular orgaiiio plastic, silicon, sihcon oxide or 
^i:v^v\v^. \r p;j5ik-ilur ! TCC or IITCC cevainic (LTCC = low temperature coflrcd csraniiu, 
H iX:C hi0\ temperatore coftred ceramic). 

ViiQ ivcrarmc can be a non-dmnk ceramic 'This produces onh d saghi change :n 
dims^nsion when sintering, so that a geoinetry specified m the green ftlm remains lorgcH- 
UK >'Kn.' „ -s .--Tg or a' '.-as* - k^c c\ or\ a ' ' .hr .rs^onai k*ss ik a 
rcp^ixluciL '::^<*imcr dec to sinu'iuig .sl\inka^e \\'\ih I ICC oeranncs it is s:x\\vnA lo 
pro-vide the green films wth co^t-effeclive raetalh/,attoti, the tolerance of whicis for the 
lo\V sintering tefflpetatures; of the LTCG eet^amie is ensured. 

It is also possible, however, to desi^i tiie carrier substrate iis a PCB (printed circuit 
board) in the form of a single-layer or multi-layer circuit board on a plastic ba?c. 

The dielectric layers are separated irom each other by metallization layers, with 

whicii Iku 0 ioa.si conncciirsg suriaccs ibr makiiig contact with tlie chip or external 
contacts for soldering the component onto a system carrier (such as a circuit board). Ths 
metallixation layers contain, for example, electrical connecting conductors, signal 
n -rough -coii^ncctvn^ or inlcgratcd '.■■rcs.rt cIcTiesr;; 'ocicctcd from ar. indiiCS.;jnco. a 
L-.jpaciuince i\r u cc^udactors, xvhiclj arc fonncd in a i^nown snauuer by conductor mips (>r 
cxnKloctor surfaces. The metaliiiiation layers ju-e connected witli each other by through 
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■no-c u,elc<,n.c la>cri> -which art sopaiOkJ fuur s^.tb o 1 <_ b . v <. j v. \ i 

? thvJiot) side or ditimdersideof*hc earner sub!>iTa*c also rcprcscj)Ung a I 'at»or 1 
The fetiLUue Dl tbc metalli/atioa lasers and their ^.onncU'sor % ih each axu is 

■sas.Si\ c non haear or .lan y vomporivjnt stracmi e, m p<. rticuL r a diode oi a I'^a.m^^ioi 

10 

bs-v.) ji!T V it vcti "iv. ir Tv{{{cu!<)5 a<>iii t. n \^ v. u'^c it i v Uj^h 
t i. Ji •> ^"v. a-dx-h \ ^i. bs>tMtc \^ th at least one pie/odev.t tv- av^r, ^'ic t t>nv *ic»t >i tlx 
v^ip ^^n ^\ 1 » tl»c unJeiMtlc of ilie thip^ !us at I<-a&t one ^lT^a^:^. avoust v c 
eoaveiter 0r one Pi^lk acoustic wave resoiiator, 

B 

^ •-e N ' ^tr w cvi contam a pli^raht) of diciev,lnc iavei «. axx^ njitt %J Axi on i<i\cr& 

as described aboy^. 

llie componesit desctibed herein can also be a MEMS component (MEMS 

20 microeiectromechanieal systari, MOHMS ^ micro-opioelecin.nnechaniea1 system) or a 

se,n\.i.c<.ir5ductor c-;,>nipi.>ncm, such as an iiitegraiai circidi b?i»al O-o ihe .siLn;dc-:.5TKjucu>r. 
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The seal can be made of a didcctric maferial, e.g., a filling coTnpound such as 
fcsii^, GHib-Top, underlines g)uc, or a phtstic, in piirlicular aii organic plaslic, a metal 
S<.>yer, glass solder or laminate film. 

The seal at least panialiy covers the side surfaces of the cMp siid the sections of 
tlic support element that encircle it, and can completely or partially fdl the space between 
the side suriaees of the cMp Md of the support element. 

Inm lv[nhodmmt, tiie seal is desi^led as a dMeclde layer wMeli al^o covers tlie 
top side of the chip, llie dielectnc layer can be fomied by a Blmg compoimd, for 
exas^ple resij^ or a plasftic layer, in particijlar a layer of an oi;gam« plastic or a glms solder 
Of by a lammate Mm. 

'Oic dielectric layer can be made up of one or xnore layers, v, hich, for exaitiplc, 
rcali/c various functions. It is advantageous if one of the aforementioned {ayer.s exhibits 
especially lov'. nioisujre ab^\-rption oi t-dpecsaHv good \)vi->^'r.v<cdh \:n :c p-..^ .Suitable ior- 
tlns are la>ir!5 v^f an LCI- i-naienal (uquui crystal polva^i ) U i.'^ u.^cujI, especially in tJic 
case of a dieloeti^ic layer realized as a film, which adhej-es poorly to tlic carder sub.strattj or 
cMpj io; provide an additionai bonding layer. 

I he lop ia>er m iho siTucmre of tlic didcetne lave? am bt. a-i odJr.Ufrui', hsycr hiA 
is suited for la.scf inscHption, It is possible that one of the layers in the siructure of the 
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dieleciric layer is also suitable for filling Ihe intennaliatc spaces between the chips on a 
large-area carrier substrate (panel). This layer caii be realized witli a filling e<mip{jund. 

It is al:$p possible for the afeemeudoned seal to do oc;rih n;,^! x^-sih .-:c o: mofo of 
the M»remfSBi50!isis! dieleetric byei^. 

!i is possibk' ibs'thc dielectric layer Jo ct^n-splcsdy c(^^•cr she su]ni-">n. olcsncivt and 
the chip, and \o ion^i a seal the carrier substrate only outside of the support elemciil. 
Between the dielectric layer and the top side of the cmier substrate, there is a e^svity, in 
wbieh both the chip and tlie ssppott element endreling it are enclosed. The support 
element can be of a heniietically tigbt or a non-hemietically-fight material. 

In another embodiment, the sea! is a dielectric layer which completely covers the 
chip md seals it tightly vvitJb the support element, u'ith the outride of the support element 
no; hr ir.j; -jrcd by the seaL Here the siipport dement is correspondingly of a 
bcniietically tight material, and can fom a part of the sidewall of the component. 

b a 'BCtliod of pioducing a component described herx^ln, itxa la^ge-ciroa earner 
!?abstiait. (panel), populated with a niatiber of chips, is laminated at a coii:ip<jrativc*ly high 
o>rvi.^5 V . ; i-! so nim, which IS stretched over the chip and the support vicjnem 



u > ^ \ V ..ctiu ^> Ih *1ic support elonicp* cti \N t t. u s 
bttx^ecn i^e nsUlation locations ot tlic diips, i ot tois h^, v t. s 

mTioved at tliese places, 

>^ ' 3f * !^ !, ^ns^hcnnctjclas^ sealed J ^ u >. > * 

^ajT.i. ■! a V ^ i^oiiv o tno component in a (r*ng-s{ <iptd^ cioscsi s-^' i \ \Mto Sv or.*! 
or <Ji the chips of the compon<.ni being located inside this cloaca &.tnp ui ihis tosi? Uie 
heJiBitic laver bes* on me support cicmcnt bctvi'cen tht cbps <ma the chips ol tbo 
Lomt)OHCit arc hcx.naval\ tightly mcapsulated sot inds\ sdu dl). but s.Alcctuci>' 

It possible Ibr the component to mdu4e a pWlty of lilce or difeot cbips with 
passive or active componeMs, whicli are loeatssl on the top side of the cani er siibsfa-ate 
and encapsiilated in the saixie way. 

It is passible ibr ihi? coniponcn! also tu itictudtt imc or irj(;re discrete coiupoTicats, 
selected, for example, irons a capacitor, a resistor or a coil, 

W^rk-n^ nsi-thod? arc u>c<.l to I'n.duce Lhc ciect-icaih, o^MxiuL-iivs.- -nriCCti^Mi--, in 
ihi' ibrs-i of hun-ps. I'hc buir^ps ca?^ be produced on ihe conrsccutm .xurfijccs ir^ the 
conventional way, by electi-oplating, for example by depositing SnPb, Sn,A.g, Sr,Cu, 
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SiiAgCu or StiAu. The electropUrting can be tbilowed h\- remdtiBg, xvhicli rcsuks in 
fomi ation of tile corresp-ondrng alloy. 

It -s also possibltj to jii oaixx c the bumps m a conv l it ^^r j <j x "c^* . oi 
template pimtiug wid soldcnng paste, and then caimng out a rtOuxv proccsjv \^mcb tl^e 
humps acquire their sphencal geometn-. 

A :^ ,u?o posyiMO -io piocuwC the bun:!p5 h> dsrectca sunspMg oi c> racxs o*' 
soldering foil over the through coTinections of the toptiiost layer of the cattser s^ulx imo, 

\Ao-"^dr\ K.].\, ih\. bunips can albo be psodis.cd > - v 1o J- ^ nu . .!\/at on 
•>e u\t c 'the chip. This con ais»o be done tor exampic elcclTopI^.^ f)Si.- the 
conx^pcnc n^c mciallizatjons,. A solder jet method is also possible. Also |.X!sssDlt; 1^ 
template pisntmg of solder deposits on the metalhisations, ibllo\ved hy a rcniehing 
process, Becsijse here too tlie wettability of tlie soiderable metallisations makes tho 
s'jLCt' "iv^ . OiMcK' u r s . 'J~e neUab'ilt^ of nictallio '^t'-av'ui!.-, o \ r'^oo to 

hjU4.*wL \!o M\.;5N on t K p or in tlie wafer state. I-Oi cxdu\)k\ / 5 n-s-^b^o to 
passivate a large pan of the metalli/ation located on the chip ftlie undtrside of the chip), 
fbi example bv pioducnng tm anodic oxMe layer, whtch can also be ct^vered vvuh ai: 

.ivjiili. Z \\^ wiT.uics mat aic not coxered b> ih^s pL.6su aih»:i t ion :cn\; ;i ^ vdal- ^ >\ J 
sokte^ ct ^p^x^K^liy lettable \\ith solder by suitable addiiionrJ ia>ers, so-cslicd under- 
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bm«p metallisations - UBMs whik the passivaicd surfaces of the metaliizfition represeat 
the soldsr rosmt mask, 

T'he support deraeiit located on the carrier substrate sarroupds aB mtedor gpacCj 
wMch represei>l?5 1^ defiiies the location t)r receiving llie chip. 

V. ip .N . M, Die ho\xcsor foi the suppon do r.em to k . ^xvc^^ L). r 'he uJ-^or cJ<>c 
of the cMp . 

Xs \s ol<w5;c<: Nnuctv-o, ±c ^apport clcn^ent umgc ofplastic. solcler or mctai, 
and Cim be proUuceG a? jntogratca unit togetiier wiih other co'Bponents or structures of 
the can-scr substrate. A support dmm made of metal or having metaiii^iation has the 
advantage that the metalliiiauon produces good contaci, adhesion aad wetting to the seal 
or dielect:iC ia>er, so that hermetic scaling of tl^e entire compoactJt aiid in particular of 
tht. ccindi:ct:ng ^structures on du^ jndcNidc ^'f^he chip :s gi.;ar'ntCvV "t 55 pos,sibk\ 
bctvsc\tr. kn j^unkce oi t-.c Mipporl eioracnt lo have no mctSAi/di^on. 

' lie sanpo'-* elcn ent caii also be a ctraxn c matei la! oi & pbstiu, « g a ^la^tx \> itls 
. ^ v! o ^^ v\ ate- a. soTpfso 1 capaeu> (foi example higlil \ :ilioJ pkstic ^ i hquKi <ry\i\x\ 
poivmen. 
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I he iJuppoK dcmwnt can ^h<} be produced swih or usmg Iderablc i^eta1b/:auon.'. 
First nietalh/atioi> !s prod^scui on the carrier sub.stiate at the places iniended tor the 
support eIo\ij.^: fo- oKasnpIc, m a spuUej p occss 'I ho suppo;i ck^rt o.^.- bo 
pfoduaid h\ ' -.jrjrj^ thss mctjilli/aLiosi b> olcct:upaurig A 3cqao'i,.t. vo^s o'^ 
Ijtaniam (for better adhesion) and copper can be produced. S«mcicm IhlcKness oi'tbis 
layer can be produced already by sputterisg. for exan pie 100 to 200 nm titaiiiim? <md 

"'^f^ci^ N ^ 5, j'so pv-^^^'blc. bov/c\i;i, <-o pKvj.\> ^ b- ^ " : ^ n^rc 

LiSv." \ to 2 ,.r; vOppci) and then to injckcn this b> electjophung S;n:ctu:. -jg >■>! t>*. 
,suppt>rt element may occur wth the help of a photoresist mask bv struclured sputtering. 
The mask; cart also be designed so tiiat it can remain on th^ support siibsirate diimg the 
gals'atiic; tMckemag pmcesis. 

It is p0ssible for the support element to he provided in the form of m indmdMl 
feme Ibf every dbip located on the top side of the earner substrate, ^t ^s also possible ibr 
the support elmienr to be fetmed as a frame Mm a solid bfeck, wi ih rsfCesses e^h 
chip. 

I he of the support e!<.ment endrcliag the chip whetj encapsidating the 
cv.-nponert uTx rhe help of a seal ha$ the advantage that mcchanica! ioroes acupg or *hc 

vdo v-^io \' t i.v^ V ..--o .ckxed by suppomng the scral o^i i ic su^v^ r c^e ;icr. ,\mu\ 
conlr.huies '^0 nieehimieal iehe*\>f the eloctiically coiidnctue u>imcaurus. 
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' c dvc^ivti v v.Oi duvtnc coTinCv JOB-. A i.inp jn p opo'-v \ o ^ ^ 
mxcXirc oil iht. undcTHdc oi tl^c ixUp am d c-s^r ■> }i> i «v m u i ^^ s, ^^^.n^^ , 
o. ih<. surkcc v\5'h the chip bang, moxmted m flip chip vonvt uctson Oi^ the van or 
^ubsn lie bv condiias\e co neclK ns, and ^vith the con ^ti ig areas* beng ekcmo i H 

toi maaiou- ^ u.Hca on the top s.dt oi dnp . coxti ii riv^x^i a i.v->.-s ^ u * 
uiclcs,t 10 U\tv ant^ abo^ c t a metal iayer, v^nh this compos^itc ionamg a vcdla^ 
oomiec 50t \v ti mo earner ^ab«!trate around the cn p oufe de ot tlie chip a-t^^ To i die v c 
^ K Vi. vonncuuvis^i, <^ H Tip-; she ^In^-^ '*Ui.krt, s >-5^ovn* 

CO i^po&itc m the temperature range ba^veei 60 C i.nd S5"C sa-c a pa n urn ot 2 
Novi^cis pe ek(,tiic<iH\ a ndxjct ve connection {pc bump) 

panwisa « -^ui ^-^ L,.as i i -^vJ-tiLA^ lins tan X Oidul b .si 

t.Mv' noss et ibc h\ cr Wsth conmwn s-hip wt* md hm p aixastgcncnts isscs.! \^ tth thom 

V i^no-jullvroqairoiarothctioi n he thickness ol the chip Wnl thi^ emrxxtoiv it ot 

A .,N\K 0 SI o.wt t.iop,^!5t \\\ud .sasos liic co^ro.spo.iJkjg pioaxiural stop ts.- plavc Die 
suppon clcu^cr/. on ihe oa-^c j-ubstrato 
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i-. .;,\^iroi cn^hodrncnt. it js proposed that a diolectric layer of polymer malcriai 
wiih nK»Uulu'S cliwtiat} •->( less j (iPa thdn be ^'.so^l it ±-':] f;l':s ;.<5vo i^^OM-ess 
less ihan ^0 lixn. In the utbrcnicfuioncd matcrmk, with chfutpag lonipcK^iascs tlx 
Jetbm^alion of the clectricaily conductive comiectioft is reduced by the iua thai the 
defonaation does not occur in the solder or in the dcctricaJly conduciix c connections, but 
in large part in tlie dielecMc layer ox in the film. 

.AlUmBiw4ly, it is possible to a didectfic layer or a iiJm that km a low 
coefficieni of thennal expansion, or in which the coeilicient ofthcrmal expansion is 
rcJucod by mixing in an inorganic nilcr material A dieicciric hiycr w nh a coetllcient of 
thermal expansion that corresponds to tliat of solder or of the iuaterial oftbc elcctricaHs' 
coodiictive eotmcctions is used, it is also possible for tlie thermal cKpansion coctTjcieni oi' 
tlie material of the dielectric layer to bo selected hetween afeamj^'S and 2e%ijsnr. 

Fv'S -^truaurju: ufs-id; dielectric layers or Hlins \^ith iiiler matcriiiU to be possible, 
e.g., pariic'Cc; x^hi^sc <y;i;riOScr smaller than 1 fira arc ustU. 

hi another embodiment, a component is also proposet! that eont^Jins a. chip \\ith 
c5>.^i'-i>„.^^'J^ o>^'^^^^.•■'^ t vt^uc^uc-^ v ' .>-^jc - f ;bc chip snd a carrier substrate 
\\h.ch ha- oonncctrng cacas on the j>u:tace, with tne oiup being mounted in Hip chip 
arrangcmcni on ihe carrier substrate by conductive conneetionr, and Uh tlio asnnccting 
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m s hi. Tig i it^^*nuiih t-onncctcd to tht eleUncaih <^ ^nd Kti^ v s ct« t»» c hi. ^Mp h\ 
^ i t ^ ! j^U ^ ! V Hit v.uirpoii*.ii* a! * i s ippo-* eleit v.r>i 

"skml Injm*, «>imnltaiicotLsiv sappum the chip be ng esicapstukivi^ -wid Sw^^ < *ig it % 
toj-cmv J the taiuvr substrate bO th<»i m ihi ta-^c m p'incjpk' .lo udost on* > ^eai 5v 

A methoo is also descnbed, which includes the foilowmg: 

uuuiUisv vUiKvtJOii- ) tjp^hip arrangement to a vamu sub&tia^c v\Ld iS*. o ts 
burULC usmiecbug areas ior clecMtai connection \^tth the dcv,tn^a!lv u^ndtSvtne 
stfwetm'es oi liie chip, 

I'v . iva-^i. V nps ae vo^ ercd wiih a diclcttiic \&\t\ v^siiwh on tV top ">^dt 
0 tx t ^ ^ urbtt terser substidtt soth^< ntlus 'ftas cUvH of the U 

- &e space between the at least two chips is Slled witli a hlUng compound. 

^ U i tv. i u no lati lO <ipp \ thv ij hf nptjuuu a) > » >i, it i c 
<ii-i.k>.'rc A i.\ ihv 7Kt:il ' n<.r y t^ide of tlic d jp ard lO tuic i i£ nLv„cssar\ i h<. 
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cjuTicr sub:Jtrate can ihra be sawed apart, so that individual component? result ^Ui'oh 
include at kasi of ilie aforcffieniioned ciups. 

hi this method of producing a componem encapsulated, the rcHcfoi'ihc clcciric;3llv 
conductive connections is achieved with an external support element positioned over the 
composite and formed by the filling compound (through a lateral smpon function). 
Compared to the i.-orriJsp()iKling process step ol" applying a srructured "internal" support 
clemeni to the carrier 3ub,siT£ne, this represents a simplilkatsou. 

in the following section, embodirnents are described with reaTence to 
corfespouding figiures. 

ISESCmPTION OF 'Vm DRAWINGS 

Figure 1 shows & eoiTjpt>ncnt cncapsiilated ha\ ing a carrier substrate, a chip placed 
oti u. a dielceinc layer ai^d a support clement in schentatic cross section. 

Figure 2 shows an ctnhodi'uent of {he component crK-in.-^.'Hod \\itli die support 
element made of a hermedcalK ligot maicnjl, in :jchemayc ciosi ^cctjon. 

Figures 3 and 4 sbow ejiibodiments of the component encapsuktal in sehematic 
croSvS section. 

Figu;--^ f-.^ auJ 5h >how co.nf>onv!^i v^ith a fillmg compound between tJic 
eneapstdatcd chips, m schematic cross section. 

Figures 6a tUid 6b show a component with a thinned chip, in scbcmatie cross 

~:i5~ 
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tne chiD sorface. 

' {gui us "a tbi 01 gn "c ^ho\^ wl^css proves*; ^tcp n fic crc^ 'isi U lo u j. i v 

DETAILED DESCRIPTION 
Figure 1 shows a sdi^matic cross section of a carriss- sxsbs?ti^e TS witii n chip GH 
plae«<! on it Md a support element SE, Tiie component inciiides die chip CH mounted on 

fee carrier substrate TS in flip chip arrangement by eiectricallv conductive connections 
BU, aod a support element SE located on the top side of ibe carrier substrate, which 
encircles the chip. 

In the cornpoaent, the chip is not Jyiog on the Support element. 

The chip and the support element together are covered with a seal AB in the form 
of a dieiectrie layer, hi tMs eBibodin^ent, mnetal layer ME is additionally applied to the 
«Ueleeti1c layer AB. Ilie metal layer serves to s^eld the sigiial-c^'sog chip stectures 
&otn electromagiietic isiterfeenee and to produce the heiBietic condition. 



In additicm, the top side of tlie chip can be provided \vlth continuous mctafliaJatios, 



U.S. App!sc-3UO!5 No. IWS23J7S 
or wxih a la>cr, for exampic aii adhesikm k\er, enables bettor adht-siou of the 

Tht csitiet substirateTS eontains oae or more dielectric layers, wMi layers of 
mt'talhzation ML bdng provided on its top side, underside aiid possibly bt':\vt<e« t\%Q 
dieleciric layers. The top side of the carrier substrate has in psrticular oonneetmg area,^^ 
-iKh .ro v-'e-MiOaJiv jojncctui lo the elec^tKVi'ly (,oni]rc\%o s'n ^ o^'-^a o 
lU^cvissak. i>c carncs substmtc ha^ pani*.ular exlemai contacts \k ^fo: 0'<...'np~o 
S\1D"Capabk contacts; SMD -surface-mounted deviee). The t'xtemal coMacrs arc 
comiccted with the conneetmg areas and with ihe metaiHzatioii layers MH, if an>. bv 
tiiroui')'' Ci'\'-.ei.'ts<n^>, Dk 'Hic nietaFi/aiJon lavcrs o^'t' c ns. \ ca^s:;-: substrate s.\vi 
contain M^tegrated circuit o-eiucnts formed b> eondactor stnps a^ui luttal ajej.^. sckc*cd 
for example from a capacitance, an inductance, a conductor or a segment of a amductor. 

The di5p CH contains for example a pi«s;oeiectnc stibstrate, whose surtiace 
,'u\r.vi!>3dc' . V ! ' ' / .'iO"!- of a Nj *'.*co coi'nporent arc' ej i{ ^isc<-' <mv ^'B'Vl 
(:< -K i\ .\ avv\jV.(. \v resoiidlorX icicrcJ lo hejeuiaitci on Ou^inonor* st.u^riucs 
The chjp cai^. a!!?o be a nmhj-layer substrate with integrated circuit ckincnts it i: possible 
lor tlie top tsjde of the chip to be metafii?ed. for example by a Cu sputter layer that js 
tMckesed by deetroplating. 



'fhe circail elements Iktegrated is to carrier sisbstrate, by ti>emseives or together 
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vt ith the component structures or circuit ciemcats airai^ged on ihc chip or in the chip, can 

at Iei;st u pail of siic iblh^^ ing circuits' a high frequency .switch, a n jiclini; ciivdL 
asi ^snicuna s^^ itch, a diod'j ^v\i5ch. a iransistor s\\!toii. a hi Jj p.-.^s Lrcr pj^^.s =li«cr, ;i 

bdr:G~pas.. nlier, a band--siop Sitcr, a power afripiitlor, a pix-anipi Ukr, ajs LN.\. a ;iipKxxcs\ 
5 a duplex^ eoiipler, a directional mupier, a storage elmetJt a Mmi, a; mker or 
{jscillatef. 

llio expansion cocftlcierit of the support clcmeat afraf^^^niny be approxiiisiucly ilie 
sai-neas the e^tpansion coefficient of the dectiicaily coiiduetive ooiinectiom o^umih mi is 
smaller ihm the expaBsion coefficient of the cowr <3^v>w. 1'he height of the support 
clcnjcrs? o\cr the surface of the carrier substrate ani be approxin-saiel>- equal to or theater 
than the height of the electrically conductive connection qv the birnp height It rnalf es 
sense, to choose the height of the xsapport dement h so that it is ojnnected with t!ie mtmU 
g between tlie top side of tiie carrier siibsttate and the contact point of tlie film im the chip, 
as follows; 

■h ™g-f£W •••• (^^i^)/(c^- ih>mX 

It is also possible fof t|ie height of the suppoit elemeM in the entire spedSed 

v.vUk.i>.'..^ c ^4 -/uxtu^r ^ n bu. p hciglit) at the s^ane tciu;;)e!dt.^o u: t>iis t,^-e \ie width 
of the .saopoit elcmuit ca:i be adcctcd so that tlic uinejt etlge of the suppon element lies 

-is- 
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outs-dc tlie ujca covered by the ch:p, as slunsn m Ffs|utc 1, oi cxtcrds ujUe: tnc chip 

it is Cihv possihlu ibr the hciglit of the support elcmcui u> be -J^ oo^;..?: ir- 

or smaller ilwi the distance between the lop oUhc chip ior ihc midciynlc ^u" nie ci^;' s .^nd 
fee top of the oarriea- stjljstrate. 

r;x" -r.pro;* i>'oiri-nl '^Ii ;ra>' tMlow iho cxlonihl slijpc otihc ohip CH. aiid is 
mei-efvjrc pt^nscuiar lictangujvU.- m shape (in the top sicw). 

The support dcxaent can be made of metal, solder, ceramic or plastic, llie support 
eic5ro<\ r\'.!o of -bsijc ';an he pioduced P-'^r; ^Xvu^scnsihvt' lessst or cxi be -stracturcd 
tfom .UHvJier ta>er with Lr> bclp of a photo:it:i-\tiMrh a la^or, Tha supp^sn elcniom of 
mcta! cm produced by scrcci^, pnutmg or by clcctroplaittt^. 

Bccau/c in this example hermetic encapsulation of the chip in the compojieut is 
iK-h'cved b} isa-vr.tiiboth f^f ^hdvc-w las'crof Uk^ -ical AB .u:d -.hcnoUi' layv,r \m ^c;ikd 
u?get]icr Vviih the camcj suhMij^.v ouUNjdc of ihe suppcjrt cit'mcr.u :t ls po.ssjbie for ri^:C 
siipport eiemcat to be made of a material that is not hermetically tight, 

1 5C Ni.pp>^?s olcrx'^n . 'it' pro\ o ^e ^,-'0 wf." 'xk ad>esu!*j 1 0 cr, t- as.v 

sv.vle or a joUicuiile ;a>e?, ioi csmnph of njetai scidcr. so mat the supjsust CiCLK\:; c 
bo attached to ihc top side of ihe carrier subsitratc. 
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IS i.s pos.^ibic ihr the support t;1ement to be Hrmiy connected w^ith xht carrier 
subsirute or io tbnn m\ dmximt of the earner substrate, in which ease tlic sapperl clement 
and the carrier substrate cari be of the sasiie material aini can be produced for cxjinipic ai 
tlie same tiipe, 

attiicsi\c can a! •'0 be enpioyed,\vhuh' applied for exompk' othc*op mc inc <.arni^' 
stb&traie In thtb case, ^tyial-bear g stmcuires n tlic chip dein a\ reed to »)e 
prvXected, k)i exa.i pk ov a protect ve c*ip oi a| totect \t5 la\cr 

Fi^arc 2 show^ ai t tl en en boJm e t in contxabt to the embodt:nent p c^c ited 
tguj Q ' , ihc vfcelcctnc layer AB does lot hm a seal u ith tl e zdmtr sxj^>stnite TS, I 
uv]y ^ i) ^ t s jpn > 1 uif s! h\ doi ig, the dtcloctiic lavet AB <i.o\ ers o ilv | an 
the <»up;<)ou x.)4. •< u 1* ts It ! vc . ^ ^ \i<? ? <. ^t^^-^ou 

cic ei^no. v(vvu n I H uJciecLie iasv. skwu (.tiLsjppc wLn u ^ luc 
n.^pfesont^ f Ox oftl e "^ice ^■^ all ot the component tjij> caw 1 cmjc k e.icapsulat .n 
1 10 thip \ "Ut, vo npone t j& obtamcu it the rapport Uo: e t aac i>i a hetuieuuilh 
tjglit material (e.g., cermaie, mstaJ or soMer), 

Tbe embodiment shown in Figure 3 corresponds to Figure 2, while the support 



jrat '^I iic c wn be of tht, vainer si ij^^tit^vc lb In t is>. v^\.> { v'Ltu of 'hi. 
i u iv ^cu^T^vn UlK u< n to ixJivpfcv. )U wt.'-' i I i 

to U grtxjta tr C5ss*hant' 'Stance between t>it Oi"! o i«,vM.i«.i tu 

^ k V ! toned 5 d ^Lt ! I l^!. i 

5 btmplc \> < pp'v li the J eke* ic hyci at the arr<. t ne <;nvi^CN ^ hci^tsct**. nv^j tnv. 
metal layer ME can be dispemed with. 

In the eu-ibodmieni sho%\n in figure 4, the space between tlie otiip C1 1 .uui the 
s-uppon cJcment SH is sealed with the seal AB, in this c^e the seal e<jvcrs onlv the 
adjoining or directly opposixsg edge areas on the top of ilie chip and the iiupporl cJement 

The Ac&l can be f^f glass soiuei 01 {l!bng comoound (e 2 e;ac a? :c^'r) Ir irs 
ca^c. u inak%> sense to shield tl-sc dap, to applv a metal la>cr Mb :n such <s .>.'a} ts.^st U 
eovers the tup side of the chip, the seal, and the surface of the support elernoni not covered 
by tlieseai 

it H oossihic for tlse top of the chip and the surtaec of die support okTacns 10 be 
mmllrm6 even befbi e the seal is applied, and for the seal to be of solder. In tlxis case it is 

-21 ~ 
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possible iKi dispc^Ac wuh the continuous meVal layer, vshich coveiv particul^a- tht sea!. 

i^'iguri; 5u shows: an embodimevif vviihooJ & support elcnicrit. 'Die chip C'li s-^ 
positioned on a large-area carrier substrate TS (pmcll and as indicated in ihc Iigure is 
surroiincled by additional (like or differing) chips. Each chip belongs, tor example, to an 
installation location on the panel. The chips are encapsulated in the same tnajinci^ with a 
dielectric LjycT AB Beciuise the dielectric hyt'r AB yeixN'-aily d.-os Ti--i por-ii-it hermetic 
seai, the hcsinctic slate i.s produced l^y an addiiioud hcrnieiie layer Mi;:. To uiat end tiic 
hemietie layer^ in particulm- a metal layer^ for example a Cu layer, which f&mm & 
composite v^ith the dielectric layer, is supposed to fonn a sea! in the area between tlie 
insiaHation locations. For tliis reason, the dielectri c layer is removed at these places. 

The rUicr oi the ^kctriwlh conductne vonncctions icliio\ed hcu o% i u M 
s ■! Kes bet\!^ccn the encap^umiui cbps at kast pajstiaih f Ikd v lih a hilmg ujm \ und \ M 

it nihaxugd suitable expaiision<.oeLiuem Ihc mateiidl ajui tJxt 
^^"i ^ i u IK scK SO tl 15 i 0 h dit ■! \ V <. ci 1 asdcv-inc 

CMVice ctn^) s conpensatta ior, and «io that the tvpaiiwon tocthcient o* thv airiptis tc o 
I'^v iJi won ,ionnt , the vbt«ccti c l?>er and tlie metal u-\u Mi 1 1 tn^ <\st^ bet\see \ tn^ 

^ n T ? c ^ 1 1 s { ikl \ 

^ ^ t ^^^^k^ } s K ckanc ^Ih vonduv. J <. ^ i i. f tie h 

1. >T IP i nd \ K virU the Lirgc an>a caiucr <?ubs.tiaV with ibc vhin^ p >m uHicd oi it al 

-22- 
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ont'pOBdiija 'ndivsdual jnstaliat.oi 'ovatJOxib Cc>-r. be scp^ ^'tcd ^uv .nO -viaa^' 

K ^ i 5 ^ . (^anbc^awcdap.*!^ ITie separate ..onipo u«i^ wr to"*ain 
QXia clup or a Diurautv of cnips. 

In tbc eirbodnrcnt s»ho-vvn m ^igurs 5b. the chips atx cncapvulatec a*- dos^vubca 
abo\e ^nd ^i.angui on the large-area ^.'arricr sub^tiate I tlic tarne** su^Mratc later bein^i 
^ ^ ii 'I ^ is J k s 5H d ^{o 5rdj\ dual coj 50SK i v i s .r^ ' \. u'i of r 

VM mid in adclitioii by the supp&rt elemetit SB. 

la an enibodlment- the Ming oompomd h topped up to the top edge of the chip, in 
order to obtain a block-shaped component (afler the separftlion by sawmg), which «aii 
easily be plmtd during the later SMD mstallation. 

Figures &a and 6b show snotiier embodiment 

pMn;.^; ars jbrapi w\ jptK\urc Civsngu. the chip, iln' carac: sub > k..;(.\ . :c J.o .v.r^ 
itiver. the mcu'd Ia>er and the eJectdcaliy conductive comicctions (e g bumps) undergo 
\ai->u>g expsnsioBS due to the different and in some cases alsc* dsrcctionalh dependent 
eoeiliciems */>o"^i a > ^ c con c ?'\ , <H!ot'\ ... - - vxL a>j r.^- ^ 
endurt, ih<. o.x'un.ng ;nccl;;iuj(.a stus^es. in particuk: ^neaj m^csm-^ C.v .s. u. ...j^JSi ^ . 
iho conponont sshosvs; thai cracks are caused in a bump v,kh a diajiictcr of abciit ^ni 



icvi vK •> \x > Uv, s < V oi tlK chip aitCi u>nn..,cLng 4rw^ \. > K a^. cin t. ^ ir-'v" 
mbstmio). 

5 

It is possible to increase the tolerance to tempt'rature changes of tho component 
ciilK" bv ^o~"v r>!v: «;i:Cl: a ?ma!! chip th^ckncs*? or by rediiC:rv it hs tlvinnm^; f-u' oliip ti-* 
such rt degree that the force needed to bend the chip VH in Ihe cntsru .spocined tcmporuturc 
range (e.g., -60^ C to fSS'-C) is signiiksntly smaller tiian the force sufiidml for die 

10 clectricaily condxictive collections BU to break off of the or the connecting area 
AF, or the :orcc sunlcient io thm-i cracks In tiic blimps (e,g„ 2 K per bunip). The cxacl 
\aluc ufihe chip Uiickness depends on tl5e ratio of -Jx^ t oor!-o:onts cxnarsu-n of die 
dielectric layer AB aiid ihe metal layer MH, of the chip <, i [. the vlccu icai.v conductive 
comicctions BU aiid of the carrier suhsti-ate TS, aiui on geoiBetric factors (e,g, chip si'/e. 

15 size of the electrically condiictive coiiuections or the distance between the electiioally 
eonducliw cannections), and can be ascertained by emulation. 

in an embodiment shown m Figure 6c, the chip CHI of Htliiuii^ ti^talate (with a 
dircciionfitly-dependent coetTicient of thermal expansion of about 7,0 14.3 ppm/K), 
20 vvidth a =■■ 1 n -Tri ;s!xt u-ngth b ■■■■■■ 1,8 rnrn, is- connocttxi lo o. carrier substi-ate not shown 

here iia\ing a \vidth of 2 mm aiid a length of 2.5 nmi (witii ilie coeflicient of thermal 
expansion of 6-3 ppm/K) by six bumps BU I of SnAg(3.5)Ci!(0.8) (with a coefCkicM of 
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IhermaJ expansion of 20.0 ppm) havmg a height of 50 ftm. 

Use hurr^ps u-v ;uTani,'ed at equal jmcrvidj; in iwo n.u aliCi r-'^n-^ Hun^ps each 
along tbc lo-iger edge of ihe chip, 1 ne spacing /. i oftiic bumps in a u■>^^ is mn. The 
space /.2 bctw<?en the rows is 900 fitxi. The covering over the chip includes a mm SO p^rn 
thick (with a coefficient of tiiemial expansion of 130.0 ppnVX in &c relevant temperatiire 
rangcX and a 20 .urn thick C'n layer o\or that which ha^ a cxpa-^'ion cjyfiicient of 7, 1 
ppnyK., Niurtcricai simulations of tbc expansion odiavior lur the rclcsani tempcraiuro 
iimge. have shown that the resulting force occurring per bump at & chip thickness of < 250 
18 niiilef 2 NewtDps. 

l'hini)ing the diip 

Inm'i emfeodiment, the chip is5 tiniined in order to achieve rsHef of the dectficaily 
ct^nductivc conncctious. It is possible to use a DBG process (dicing before grinding) for 
uiis. In th;^ process the nor-\cl-^CTNr tied chip-^ ore thinned ir -.he wLtl-i su;-e, i.o . before 
being soldered 10 tut' c^Hiicr c>iibsf:atc bum one sa^laco of liie wafer shea' caded -he 
underside) h sawed into along the intended sawing Hue or structured in some other way. 
The dt.*pth ofthc saw cut or .structure indentalioTt is less thaii the thicktiess of the wafer, 
•lUii ina,s bt. OiHS-il or soincwhar grcucr iha^j thv- :?.n-!.dTdn;i .ddp Ll"K-\ness sehse\cd aiUf 
rhc tbiPiv^ng, Ncxi, part of the niateru'd on the top ssdc oi ihe Tt-isoveu, x^hilc 

the sainc litne the chips^ are separateti on the savt'cd and tiiiimed wafer. 
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TiK' chips can aiso be tliimied after being soldered on. The chip, wiiich iiaj; a 
tiiickncss of iU'ound 250 urn or Kjore, can be thmned to a ihictecss 0.1" 50 Jo um. 
Suited for the thimung i.s a parlicle jei with alumkum oxide patticies .Inrving ^i diarncicr of 
< 50 \xm. K is also possible to grind the chip down. Before the processing with the 
particle jet, the areas on which catting is to be prevented cm be covered wiih a soft re.sist 
.ma.sk, for c.K..ampic, a phcitoserLsiiivc reslsi mask. It is ai?o po.ss;-"ble. however. 
siTKultaneously witii the thinning ofiha chip, to remove areas of the carrier substrate {.)r 
even to sever it compietely by the jet process, in tiiis ease it may be necessary to cover 
the chip also beforehand with a iKask, 

In an entbodimeni, it is possible to pre-thin the not-yet-separated djips on the 
wafer, as indicated abpys, aijd to tiiin them ibriiier after they are soldered on using a jet 
proce^ss (mch as sstid blasting), in order in partioBiar to achieve roimding of tiie edges, 
which is desirable for example when applying a film cover, 

Mg V "»J0v^&ar alvernati%ccmK)dimuit iiuv . ..Svii-si^ ukIui 

ot a vVdo^ tiSiiie iv pn^ducui on the camei s.ub'itrate be^brt ih^ <,hip CI! a, placta in 
poMt on ^nis end, 1 niaaih/ation preference sjtnbol Ai ) similsi to an under-hump 

!>oi> jvV.c li.iuc iiamt v-ai Uien be v^pphod In pi muu ' vi n^N.cn i..tio 
l!SM bv ctcctio.^kUmg. o'^ .ilso ls a frame-s>haped piece of soideiuig foil hi ihis \e''Sior 

~26~ 
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tlx -tjclc edge's uf me chip aic sloped iP sach a wav tlial tl^c chip ij- tape k>^>aja t e 

piOv.CNi5 n<i top utU^ed Mc ura'Cihidt of the d«p) x i<> t c n ^ ot is. ^ v ^^''^ 
suKacija C melali /aUon of the side Miitace>4 ta^o ^iSacc tlx ^Kxe^s ^<or 
the prodiicUoK of the ekcidcaily eoKductive structyres an<i tbe UBM on th^s und«m^# of 
the ehip. 

In addition, the side surface of fee chip ean be vapor-plated for example witfe s 
iK^u layer, so that the conductive strutture$ ontheTOderside of the^^^^^^^ 
with a photoresist 

hi additjon lo the clectricaily conductive s!:u;ctv.:c\^. ;he uadersidc o(\he chip has 
external electi'odcs AE, a contact metaUization KM, and posuianed on the lower edge of 
tlte dijp iftsulatbg, non-xvetting stnictia'cs IS, The insulating sinietures prevent a short 
circuit bclv, Ov-.s the external electrodes AE and the contact mctaiHs;;ation KM, They can be 
siracturcd v-fplas-sc or holdc jc^v^t o-^ be produced by pai;3n:tt:na 'he Hiatal 
.stiuciurcs WhtTC there i< <uilkic:it di^taticc hoiween die external ck-e;t\Hlos urd tiic 
contfict ffictslHzation KM, tlie insulating layer B can be dispensed witii. 

1 i-- • ot'the chipGSiibe additionally pfO\'ided with a metal kyer ibr 
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IntiM cnibodinu^t heckUntalH tonducUxecomiecno"^^ ip^-t teaon 

with tftv i.H V ^»*^*- ^^''^sr tic '^oku t v*mv. » s u i i n t 

elcaucali-' ^.onductive conn^xiions {l>iinip*5;) I he hamc height an^ *hc hcjglF *i c 
Uct*ncal!v ^.orduaive connection {hxmp height) ate selected thu* thv voMaps*, Ox thu 

^o)ti.i -^ar ^^jin^^i t, soldu i^t. <.krc<.i com c>.'kh of bcsv. o;." ■> K 

u>rit Kt met^lhzatjonfe KM at the side ulges ot the chip u>nics about (raticnve wibx> s 
Ai:^, SB m Mgurs 7c), with, the soldered cosaectioa scmng as a hermetic seal betwess the 
V. m 11 i. cai' icr subs.tr us, and with the !»eai AB beu% foiincc die ^olaci i*-dmt altvf 
the soldering, 

It is |>&ssiblc, instead ©f the chip With the sloping side surSsces, to ase a diip 
\\ liDsc Jut. suita^t-s ha\e at lea&t one s^tcp, so that m cross sea on the chp j:* 
pT<\'^iic ■s ipc ' h h it *K o lui i! ' it, Ih/^-- f ■) Lvss t s •) 

-5 \ ■> t ua blcp ana ui tlK san c p o<.css s*..o ^ Uk uvj.-Ki<. ic 
c!ccmcali> ^.o^xiucine structures md the UBM on th*. underside ot the ^nip 

t^t i ^ i alatti iviiiptratmci.'SLpo^uu Lit ua? ( k I at, i !, 
Jur h h.^ c te*c x\t hu p<.t bcabt^g tan be dispensed h .nid iti^ ^ >nwma\ ear it 
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closed direct! y by a hermetically tigiit layer, in particular a metai layer (for example a Cu 
?pulier layer Liiut i:> thickened by cicclroplating), with the heiTiiyiicf-lly tight layer covering 
die top side of the chip aiKi the shnnk frame and forming a seu! wit]-; ii-sc canicr subsinite. 
'Hie Irame can be provided on one side with a sdderablc layer or with an adl^esi vc iav cj, 
which conBscts tlie ftanie mth tlte carrier substrate. 

5 >c r .no V vAcd lo the cnihod nH'T;\ CCN...bOi* \t. i, r \odKh< 
onihodiinvi. jjl ct.xn gctrietrso configwaUon?, other traieraN ti> be iu .re 

cmpio)TOont of aiialoijOUS processes with which the saiBO effects caa be aciitcvcd, 

'\.t' •! V ."--cw h'c'cn. K^i huo.n a f\iu\n> o( Uvp# car be <^^^^.cd 
smu ttarsoou^ > <>n a canier substiaic of appropnately iaigc si/e aud can be ,Jtac^K*d arc 
cncapsiilatcd. The canicr substrate can thon hi. severed between indi\idual chips, in order 
to separate individual componeati ot grotxps of components wired logetJier mto modules 
The !?e\ cr^'ig md sepai-atMig can be done iih a jct process or by sawsng. Su-^face iavers, 
cmdr'ui^v ,jtall ' /{01s that are be ^c\o%\l v^c --vact.. .c^ > w.m^s.*... 
appiOv\!atw . .i" . ir ne .ori>^\td by wet v.hcrutal p5^ve^'^t^ o: , kisu-^o c.^iuig 

WMt claimed is; 
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